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General Design Reguirements

Baseline in blue. Proposals or commentsin red.

Complete pixel detector installation to be done in “long access’ now
renamed “IDET removal” configuration.

Installation of B-layer without breaking beam pipe vacuum is required. The
pixel group is requesting study of alternative wherein the B-layer must be
Installed together with the rest of the systemy/beam pipe on the surface.

Beam pipe bakeout can be done with the B-layer in place. However, this
will not be confirmed until passing Eng. Design Review of the beam vacuum
system, anticipated to occur end of 2001.

Pixel system + beam pipe to be assembled on surface, lowered as a package
and rolled into the pixel support tube.

Design of pixel support tube allows for X or Y motion of the beam pipe
relative to ATLAS by up to 9mm(with access to the ends of the support
tube).
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Implications of Requirements(1)

o Capability to deliver 7.5m-long “package’ to end of support
tube. Preliminary look by TC - OK.

o Practically, the cradle will also serve to hold the pixel system
during final(at least) surface testing. Must have thermal control,
Faraday screen...in addition to mechanical support.
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Implications of Requirements(2)

* SR building configuration to allow surface assembly of pixelstbeam pipe
into “installation cradle”. This requires >15m of space in long direction of
cradle. Preliminary look by Geoff - OK.

e Plan for temporary(2"9) beam pipe in case pixels do not meet schedule.
ATLAS must make formal request. Has been/about to be made? Nature of
temporary pipe?

e Assembly/installation schedule “what ifs” need to be worked out in more
detail. May have some impact on support tube/endplug design.

— Pixelsready for 2005 installation or Pixelsinstalled in 2006 shutdown..
Temporary beam pipe in 2005 or some of both eg. all but B-layer in 2005, B-
layer in 2006.

— If 2-hitsinitially, time to add third hit/layers.

— Morereadlistic time estimates for installation/test will take many months of work
- see mockup discussion

— Must retain flexibility in schedule until have better information.

4 M. Gilchriese



Brief Status of Support Tube

Desired support conditions defined - see next page.

Basic design, shells + flanges, defined, and some preliminary
FEA and other analysis done - see appended notes from N.
Hartman.

Vendor interactions started(on flanges).

SCT interfaces
— Study of impact of load conditions started
— Geometrical interfaces started
— Dedicated meeting shortly(today?) on these issues.

Beam pipe interfaces - no real work yet. Beam pipe will
dide/roll into tube in manner similar to pixel parts. Hytec just
asked to begin work on translation mechanism.

Pixel interfaces - too detailed for discussion here.

Other interfaces - support to cryostat, polymoderator...detailed
work just starting.
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Desired Support Conditions of Pixel Support Tube
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Assembly/Installation

Must understand and validate pixelst+beam pipe assembly and
Installation steps in detall => mockup.

Mockup of support tube largely complete at LBL . Mockups of
pieces(pixel frame, ...) started. Eventually all relevant pieces
should be added(including beam pipe).

L engthy program of trying assembly procedures. Duration,
complexity will not be clear until have more experience but
certainly first stage will go through this year.
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Plan and Work Organization

e Plan->ECR
— Some uncertainties will remain for “insertable” ECR to be made this
summer
» B-layer presence during bakeoui.

» Option of B-layer installed only on surface needs to be addressed by time
ECR submitted.

» Final asssembly/test/installation/test schedule. Some planning can be done
but will not be validated by experience with mockup.
e QOrganization
— Many interfaces to support tube.

— Need regular exchange among relevant parties from (SCT, beam pipe,
pixels, ..) and support tube designers.

— Regular, monthly meetings to start. Practically these must be mostly by
TV/phone with in-person meetings about 3 times per year.

— Attempt to put interfaces under change control as soon as possible as
8 means to exchange information. M. Gilchriese



ATLAS PIXEL DETECTOR

PIXEL SUPPORT TUBE ANALYSIS

PREPARED FOR IDSG
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ATLAS

PIXEL DETECTOR

GRAVITY SAG CALCULATIONS — PIXEL. IN FORWARD TUBE

ﬁu pport Locations and Expected Deflections for Tube/Pixel Combo | |Picel Info:

Frandard Beam Bending Calcuwlations - no loc ol affects consigered.
Effeer of Forward Tubes (rags and sifmess) 15 NOT CONSIDERED HERE .

Case 1 - Pixel Detector Supported at Ends:

All plwel mass evenly distributed hetemen the ends of frame.
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DEFLECTIONS IN SUPPORT TUBE AND
PIXEL DETECTOR:

~ BASED ON GRAVITY SAG ALONE

~ ASSUMES ONLY BEAM DEFLECTION (AND
THUS NOT CONSERVATIVE)

- HOWEVER, ASSUMES NO ADJACENT TUBE
SECTION (BARREL), AND IS THUS
CONSERVATIVE IN THIS RESPECT
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ATLAS PIXEL DETECTOR

FEA MODEL — IMPORTANT FEATURES

HoOOP HAT STIFFENERS
(SECTION VIEW)

BOLT FLANGES

SCT MOUNT PADS

END PLUGS (1 MM EQUIV. CARBON SHEET)

DECEMBER 2000
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ATLAS PIXEL DETECTOR

SUPPORT TUBE — FLANGE DETAILS

END VIEW OF BARREL FLANGE
(FORWARD FLANGES HAVE NO
MOUNT BOSSES AND NO GAS

SEAL FEATURES — SEE BELOW)

ey

| FORWARD BARREL

FLANGE X-SECTION DETAIL
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ATLAS PIXEL DETECTOR

FEA MODEL — EFFECT OF END PLUGS

END PLUGS REMOVED
MODES: 74 /77 /106 / 111

END PLUGS ELEVATE ALL HIGHER ORDER
MODES TO OVER 100 HzZ, AND RAISE FIRST
MODE TO ALMOST 90.

END PLUGS IN PLACE
MODES: 89 / 118/ 119/ 124
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ATLAS PIXEL DETECTOR

FEA MODEL — EFFECT OF HOOP STIFFENERS

WITHOUT HOOPS
MODES: 68 / 68 / 69 / 69"

ALTHOUGH HOOPS LOWER THE FUNDAMENTAL
FREQUENCY SLIGHTLY, THEY COMPLETELY
ELIMINATE ALL HOM'S BELOW 100. THIS IS
IMPORTANT IN THE FORWARDS, WHERE THE

DISTRIBUTED SERVICE MASSES ARE HANGING.

WITH HOOPS
MODESs: 64"/ 115/ 117/ 118

*MODES ARE VERY CLOSE IN FREQUENCY,BUT DIFFER IN SHAPE
“"FREQUENCIES DIFFERENT FROM PREVIOUS DESIGN DUE TO DIFFERENT
DECEMBER 2000 FLANGE DESIGN, HOWEVER, ABOVE MODELS ARE SAME IN ALL WAYS
COOLING SERVICES CONNECTIONS EXCEPT FOR THE PRESENCE OF HOOP STIFFENERS N. HARTMAN LBNL



ATLAS PIXEL DETECTOR

FEA MODEL — EFFECT OF END FIXATION

ENDS FREE
MODES: 31 /48 / 55/ 62

END SUPPORTS ARE CRITICAL!!!

ENDS FIXED
MODES: 89 / 118/ 119/ 124

DECEMBER 2000
COOLING SERVICES CONNECTIONS N. HARTMAN LBNL



ATLAS PIXEL DETECTOR

CONCLUSIONS/ RECOMMENDATIONS

* FURTHER ANALYSIS MUST BE CONDUCTED WITH PIXEL
MASS
— HOWEVER, PIXELS WILL BE WEAKLY COUPLED TO SUPPORT
TUBE DUE TO FIXATION SCHEME

— INSTALLATION DEFLECTIONS (FROM GRAVITY) APPEAR TO BE
LOW, BUT SHELL COMPONENTS IN SUPPORT TUBE MUST BE
ANALYZED

e RECOMMENDED SHELL FEATURES
— END PLUGS MUST BE STRUCTURAL
e RAISES FUNDAMENTAL FREQUENCY SOMEWHAT (~20%)
e RAISES HOM’'S TO ABOVE 100 HzZ

— HOOP STIFFENERS ARE NEEDED

e ELIMINATES ALL FORWARD SHELL MODES BELOW 100 Hz (EXCEPT
FUNDAMENTAL)

e MUCH MORE EFFICIENT THAN CORED STRUCTURE (LESS MASS)
— ENDS MUST BE SUPPORTED

e FUNDAMENTAL FREQUENCY NEARLY TRIPLES!

e MANY HOM'S BELOW 100 HZ ARE ELIMINATED
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